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ABSTRACT

➢Adopting advanced hydrological modeling frameworks requires weeks of 
setup, specialized compute access, and often lacks reproducibility. CIROH's 
R2OHC (Research to Operations Hybrid Cloud platform) solves these 
challenges for 28 consortium institutions through AWS/GCP cloud credits, 
free 2i2c JupyterHub, and on-premises HPC resources.
➢Key innovations include containerized workflows (Docker/Singularity), 
Infrastructure as Code and pre-configured environments—reducing setup 
time from weeks to 30 minutes. Results demonstrate impact: 13,000+ 
NGIAB downloads, daily CONUS-wide NextGen executions via NRDS, and 
SQL access to 2.7 million NWM forecast points. While compute is 
consortium-funded, core tools remain open source, benefiting the broader 
water science community.

R2OHC Platform

PLATFORM ARCHITECTURE

NGIAB +NRDS Ecosystem 
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GET STARTED

➢CIROH's Research to Operations Hybrid Cloud combines public cloud 
(AWS, Google Cloud, Azure), managed services (2i2c-JupyterHub, NWM 
BigQuery API), and on-premises HPC (Pantarhei, Wukong) to give 
researchers flexibility in choosing the right resource for each task. 
➢Cloud resources scale on demand, 2i2c-JupyterHub provides ready-to-use 
environments, and HPC clusters handle computationally intensive 
simulations — all while maintaining reproducibility across platforms.

➢ Containerization — Docker and Singularity package entire NextGen 
framework with all dependencies

➢ Infrastructure as Code — Configurations enable repeatable, version-
controlled deployments

➢ Pre-configured Environments — 2i2c-JupyterHub and NGIAB images 
ready to use immediately+

➢ NextGen simulations output on AWS — S3 bucket

WHY IT MATTERS
➢ NGIAB/NRDS improvement could help improve NOAA operations
➢ Open tools and collaboration benefit entire water science community – 

CIROH-UA GitHub
➢ DocuHub and Portal – community resources

COMMUNITY & IMPACT

➢ 28 institutions | 405 users | 151 projects supported via R2OHC
➢ NGIAB: 13K+ Docker downloads | NRDS: 600 daily executions
➢ 10 peer-reviewed publications enabled by CIROH cyberinfrastructure
➢ 53 public repos | 47+ TB cloud storage | 720 Slack members

FUTURE DIRECTIONS

➢ Short-term priorities include expanding compute and storage across 
cloud and on-premise HPC, integrating additional BMI-compliant 
models into NGIAB, enabling multiple concurrent datastreams in NRDS, 
and merging DocuHub and Portal for improved usability. 

➢ R2OHC aims to establish a fully integrated research-to-operations 
pipeline — empowering community-driven enhancements to national 
water prediction and making advanced water modeling accessible to all.
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